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Scope, Qutline and Caveats

m CSR: Cis for Coherent -> Power ~ N?
m CSR bursts are reported at

ALS, BESSY-Il, MAX-I, NSLS VUV, SURF,...
m In this talk | attempt

* Introduce experimental methods and review results
e Stimulate a discussion

m | do NOT attempt

 Be comprehensive
o Establish precedence
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Ring Parameters

ALS | BESSY-Il | MAX-1 | NSLS VUV SURF

Circumf.,, m | 197 | 240 | 324 ol 5.3
Energy, GeV | 19 | 1.7 | 05| 0.74 0.25

Oms MM | 7 5 | 3 | 150 80
A due to CSR
Cutoff, mm 3 4 12.5 67

lpunchs MA 10 15 3 200 90
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Experimental Methods & Measurements

Reported

ALS | BESSY-Il | MAX-1 | NSLS | SURF
experiment VUV
RF & MW techniques
m g X | X X | X
(@)
@' 3 | Interferometr
c§. % y X X X X
@ | Polarization X X X X
BPM signal analysis X X
sz Average Bunch Shape
g Photo-diodes + scopes etc X X X X
3, | Single-Shot Bunch Shape X
Streak Cameras, etc
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RF & MW Techniques for Emissions
Studies

Advantages Challenges
mTime and Freq. Domain mPainful to cover large BW
mPlenty of tools/hardware mEXxpensive above 26 GHz
mExtends to low frequencies mDynamic range & rise-time

mTrivial polarization msrmnt mMixing Products
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Emission Bursts

ALS, Byrd et al
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Power in 33-50 GHz bar'd_. arb. units

NSLS VUV
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mQuasi-Periodic or chaotic
bursts

mStrongly condition-dependent
mDuration ~ Tsynch

mSeparation ~ Tdamp

mPower ~ N2 well above Nthresh

NATIONAL LABORATORY



Interferometry

Advantages Challenges
mBW extends into THz range mEssentially freq. domain
mConvenient (no filter change) mSlow measurement
mSensitive (but slow) detectors _-Bursting data hard to

interpret

mRatio calculations

lamellar grating
interferometer at NSLS
U12IR

spectral range ~1-100 cm?

0.25 cm-? resolution
“light pipe” and mirror optics

thermal IR detector (bolometer)
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Interferometry Results

ALS, Byrd et al MAX-1, Andersson et al
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Polarization Measurements

MAX-1, Andersson et al
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mPossible with interferometry or
MW detection techniques

mEmissions are often polarized in
the bending plane Ex/Ey>100

mConsistent with CSR

mLow frequency emissions at
NSLS are not polarized -> C&R
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“e-beam Measurements”

mPrevious measurements characterize “very —FIR photons”
emitted from the beamline

m\What’s happening with e-beam?
mBPM signal analysis
mRF/MW techniques applicable
mTypically run out of BW
mAverage bunch shape measurements

mInstantaneous bunch shape (resolve bursts)
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NSLS VUV Ring Streak Camera Results

m Two 18-turn-average profiles m 300 profile Fourier Transform

- During a Burst : — —

2 Between Bursts 107 T rolos Token bemwsen Caperem Emstaon s |
; .
E- _.."M.:‘ "ﬂ. 12
o i L E
: e :
o re r‘" T L9 (“.1072
h N W o)
] e E
£ '8 ‘“:Hmkx E%
s A b " "
= h i -3
B/ N 210
o g 1 g

4 WY o

Fa L <
o ™~
] 10 20 3 40 50 10
Distance form tha head of the bunch, cm

L L
10° 10" 107
Beam Profile Frequency, GHz

m Frequency agrees with Z,(a)

= Microbunching due to m Search for higher frequency
microwave instability? C>S<R modulation is still in progress
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Conclusion

m No one-size-fits-all experimental technigue

m Vastly different rings yet amazing similarities in burst
structure, spectra, parameter dependence

m Reported P_../P;on~10%
m Spectral content may be complex
m Low frequency coherent emissions are not CSR

m Some evidence of non-CSR impedance causing low
frequency emissions/beam modulation

m Direct experimental proof of bursts due to CSR-
Induced micro-bunching is missing
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Final Thoughts

Meoroeren Signial
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mCoherent Bursts got with the Saw-tooth Instability
mThere is always a continuous region at higher intensity

mShould reconsider going down to micro-Amps
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